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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vaporizer 
which can be used for a long period without clogging and 
can stably supply raw materials to a reaction section. 
SOLUTION: The vaporizer has a dispersion section 8 
which has a gas passage 2 formed within a dispersion 
section body 1 . a gas introducing port 4 for introducing a 
pressurized carrier gas to the gas passage 2. means 6 
for supplying a raw material solution 5 to the carrier gas 
passing the gas passage 2. a gas outlet 7 for sending the 
carrier gas containing the dispersed raw material 
solution 5 to a vaporization section 22, and means 18 for 
cooling the carrier gas flowing in the gas passage 2, and 
the vaporization section 22 which has a vaporizing tube 

20 connected to the reaction section of the system and 
the gas outlet 7 of the dispersion section 8 and a heater 

21 for heating the vaporizing tube 20 and heats and 
vaporizes the carrier gas dispersed with the raw material 
solution. The pressure of the reaction section is set 
lower than the pressure of the vaporizing tube. 
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i: f ^ C V D ^IBIff^/,£:^;iT' >5 « 

[0 0 3 9] ijTs^mms.'Siumi^fzzfvmm^t^^^y 

iz. H5tBADH**xSffltxfcE3|jSjS$3S-r::i:frcfco 

[00 4 0] **xSia3lS$©jffliLfz. :7*:/*<»Bi/W 
ffliaAniE*'X$fflt>/cS2l?SaE$S£-rci:fCcl; 

[00 4 1] *^B^li. ®K(cS*4S;1£*^AL. Mm 
L • JtlD^Lyr^lbUCl^L^T. ^<bill*3a5lz(iSlt • ^fc 
(iiST^-fr^c^tlCcfcy. HJstjtia^g^bL. ^^b*-t± 

* ch -r ^ a^b:^}i -e & ^ o 

[0 0 4 2] mnm7&(omii^mn9tmua>wm^^<i> 

[0 0 4 3] *^^fi. MSL • anf^Lfc^^bSlfc. IS 
^J#^<t^-vUr:fcrx^^ALr. ^{bSl^SPlcqtlt^ 
1±^zi:f::cfcy. IS^j^iS^S^b L. m-fb^-tt^^^b:^ 

J: y IS < Jfe -5 «fc 5 SUffll-f S^^fS ^ 
f ^m<b::^j£T'fc^o 

[0044] m&%m^(nmnmm(Dm%,^o> ^. 5 fs 

JU-t <t ft -5 J: 5 «9ai-r -5 C t i!i<»* L l^o 

[0 0 4 5] 4^^yT**x*icK*$#Wi±La6r^>< 

[0 0 4 6] WI5+"\'yT*"Xi:. «ALfcll«Sja*< 

[0 0 4 7] Bais+-^y7:tfxi:. mx\^fzmn^mt< 
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[0 0 4 8] mn^'^'jris^t. mxi.tc^nmm^ 
j^nm^(0E.tij:^jm:K7 goto r rm<tji:s>^5m 
[0 0 4 9] mt^^^-'jTiiT.t. mxLfzmnm}&t< 

ll*4jSi«<7>EE*cfcy 1 0 0-1 OTo r rffi<«:^cfc5 

[0 0 5 0] m^^^'')T±*:^t. mxi.fcmn^m< 
[005 1] Btii5^^'JT:«'x^. mxLfzmmmf&t< 

it. mXLtcmnm}&(Dmn&(0^. 5m±i:fe^J: 
[0 0 5 2] *^B^f*. ^J^lE:t^x^ffil^fcJE^^§^S^v 
$-ffll>rcVDSM(::t*i^LT. ff^/i£-r c V D 

[0 0 5 3] ^fz. l>J.T(0%it^^ ti^b:;&;i(c*^Bj(i 

m^^^^t^fzitxn^Wit. JS^PgiS^#t;+-vUT 
^7.^%\tmzm^fziiba>ii:^\i^ut. K**XaiKS.M^ 

ttr^fr. mit^iixfz]^nmm^^t^^^')Ti5y^^m 
^Lrm^b*1+§fc4ft>a)Sl^bSPi: ; **L. iS:tfxaiP 

(Dm^\zm^^^^^m^^±n'^mmz:it^^^t 

miS7.m.mzlB^^^fz^^^)TiS:^^mx-t^fz 

tb<DiJ7.mxat^ miS:^m»\zmmmf&^mit-r^fz 
tbo^^t. mnm}&^^t.-^^^'j7if>^^m,itmzm, 

^;!)<mrlB:trxtiiPlc^^$ttfr^{bg<t. m%itm^isi 



m(D%it^m\z^:^{t2]>^±(Dmm^<Dm^mL. 
mm±& * s it c <t * t#8i <t -r ^^bSo 

[0 0 5 4] 0i*}aJlcj^j«$*xfc**;^3lB<t. K:tfXai 
^iz^^^'JT^mX't^tzibCDiST.mxnt. miS7.m. 

mz!^n^}&^m^r^tztb(D^^t. mn^y&^^t: 

^•Y')7i3^^^itmz^^tzi!b(Dii:^that. mn^^ 

^-mtmm'ta^i&o^m^mcoRmmztim^H. ^ 
mtmt&is:^mn{zmm^titz%itmt. m%itm^m 
mi-^tzifxomm^^t. flfri5»»sPA^f>iii^» 

tiT^/c. Il*4^;'S$#t;^-v'J7^'x^tt]f^Lr^^b 
S-y:^/rd^>(7>^^baJi: : **L. mIta^*X»APA^ t> + 
■\''JT*'X«t LT. Ar^fcl*N2. ^ U '!? 
^i:K^btt:^*x^^*PLSA-r^:^,^X(iiSaiaJiEifi<7)- 
P J; y ^^btt X fi ^ (Dj-g^ :tf X A L 
#5<*:5(3LfcC«hSi^®<!rr^^^bSo 
[0 0 5 5] 0i^SIJ|cj^^*tifc*-XjiB<5:. 
ffilc^-vUT^SAf ^fctf)(D**X^AP<h. 

^•vUT*'x^«^bfflJlci^5/=y)<D**xaiP<!:. 
SS35<ffJffi*'xaiPlc}tgt$4xfcSl<be^. K»^be*ijp 

^x^fz^ mmm}&^^tj-^^')7^:^^i}mLx^it 

^■\t^tzi5b<0%it&t ; S^L. ^;tfxaSPa)HfilllcSffl 
fl.*#-r^S«l»ihSiJ*iSlt. S(rlB*-X*APA^€,+A' 
•J T ^'x <h K^btt:tf X t S«A LS-Scfc 5 ic Lfc C t * 

i^®i:-r^m<bi§o 

[0 0 5 6] :tfXaiK(rjl«»ja^^AL. e^ALfc 
Il3^4Jt;*^(c[fi](tT^it0^v g T*'x$ qgSt^-t±^ c t 

i^x. mmnii:^^^itmzmf^L9iitii±?>%ity3}i 
[0 0 5 7] *^B^cD^^b^i±. mnf^T^^mik-t^m 

»i^(cfci>T. mm^m^i^aitzm'^mnmmz^ 

gT**X&^l^^i. ^A'gT:^*X<tg^<!:(D;^^*'X* 

«i^mf^^5izw^mis*itziS7.m^t. 

fS<!:-rSft{b;^^o 
[0 0 5 8] 

immm i^mm^) mMzmmmMzm^^ocv 
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[0 0 5 9] :$:^)r'(i. i^WL^^mftZ-r^^Wi:^:^^*^^ 

t. ±^7.m^2\^^^iH^^^^')riS7.^)^mr^fzib 
MocvDS$ii(DS«;Si^}tSt**t. ift«*<»tfeSP8a> 

:tfxaiP7lcJtgS^;h,tcm^bg2 0<i:. ^it*^2 0t:1m 

mr^tzi!b(Di}m^$9i (t— ^) 2 i ^^u. Mia 

'j7:^'x^»P^LTfi<k$-t±^fcd^cDm^ta52 2 <t. * 
§pi 0 2$ia:rtT*^o 

[0 0 6 0] ]^T^tfe^j^c*:yi¥ffllc|ftB^-r'S>o 

[0 06 1] UlCi^^^^iJ-CM*. 'AWL^^W^<K>[^mtF] 

m^(o^'^s^ttji^xi^^o is^^ajp^icp^y Ki ot< 

itisbi^^tixi^^). »WL^^»(OP^mtav\:^ otiz 

<k^)iS:^M^2t<mf&^^xi^^o tfis. ^^mtmwi 

tm^L<. 8-2 0' ;5<J;y»^Ll>o fflicDilJSfflllr 
[0 0 6 2] :^';^3lKcDiTMi»(io. 1 0-0. 

5mm2;()<#^Ll^o O. 1 O mm 2 5feJSt?liJ[inX*<B 
ilT'fc^o 0. 5mm2^|gX'&<^^^'J'7:^*X$;gil 

5^^>/N*-^MlE (01J : 1 . O T o r r ) 1^^^^ ^fz 

ibiz^ :^mmo>:^mM^n^>:^f3^i^mztji^o 

1 ^ U *:/ h;U/m in. (at. 1. OTorr) 

O. 10--0. 5mm2)b<$^^Ut^o 
[0 0 6 3] Z(D#XffiK2(D-^lCli:tfX^AP4 7b< 

(SN2. Ar. He) 3S (llI:^-^-r) A<^^^:t^rt^ 

[0 0 6 4] (Di^li^^Ommzit. 
ilS2lcil®1±Li6-C]S^fllJ&?L6^SltTfey. 11*4 
?&;-S5^#xiiiS2lc»ALr. llS?gJ«5$*'xiiK 

i3:^t^^ztt<X'^^o 

[0 0 6 5] ii?^mm2<D-m\Zit. M^bSP2 2(D^ifc 

g 2 o icsfi^ ^ **x ai p 7 A<a It *i r I ^ -5 o 

[0066] 5MS:§P*(* 1 icii. H^aiTK i 8 ^mttzisb 



l±Si^bgP2 2<Dt — ^ 2 1 lCcfc«>S»»»SSi+^fc4^)** 

m^^itfi<^'r^:itu<. mm<D^<o^itt<±\:.xL 

^iWih-r^c mz. mmmi^^e j:^)T^m(07^mtm 
^T'fcy. <}^u<ti,mmmf^neayT^Mo>y^&i^ 

it. TH F(Dli^6 7**CiaTT*fe'&o :^'xaiP7 

\zisi-f^}^&t<mmx&^o 

[0 0 6 7] *C*I-e(*. ^•xaiP7<7)nffiiJlZffl 
qPL 1 O 1 $*-r ^UStRSit^ 1 O 2 ^ISltr &-5o 
fc\ 103. 1 o 4iioy ^^'^S^ircDv^— ;ua5*t-cfc 

za)llS*R&ihSPi 0 2f*. -W^fi. T^^'PV (as 
ss) . xt^vux. -b^s^v^/cfcificjzyti/s-rHii 

ri*. a<bgpirfcit^j»*^ $iSt»<i:Lr*-xajP7^ 

:n^Lr:^''XilK2i^|::*5lt^:trx^il^Lr L*3o ^ 
r>x. ;l!ra37Ki 8(Ccfcy?%iPLfc<t Lrt,:tfx*a)^ia 

^fie»A<#xajp 7 iftftirwai lt 3o 
[0 0 6 8] uttBSitasii. t^t^^mmmii^iS7.\z&m 

^^:itt:^±'t^fzlsb(D&^X&^o ^-ox. Sfflfti 
0 1<7)Bt®«(±. *'X®»2<DB§f®«.*:y'h*<-rSC 
<b:3^)<5^^Ll^o 1 / 2 iUTir-T ^ - <t L < . 1/ 

3iUTi:-r^C^;!)<«fey$?^Ll^o ^tz. m^^WMt 

t tji ^^mizm^itr -s - l L^o 
[0 0 6 9] ^tz. m^mnomtsit. mt^m^fi^^cD 

5^]il±X&^Z,ttm^L<. A OfSliJL±X&^:it 
*<J:y»^LL^„ 

[0 0 7 0] ^tz. ^ms^'^y^&^^ztiz^i). mm 

m\zt>^&m\zMLX^fi:^m&P^ (iKlc:fe*xaiP) \z 
fcft4R^b1*llcJ;SSS**-r^ct*<3S:l^o 
[007 1] ^^-tfeSB*** 1 <7)T3i£{l5fci3l>r . ^J-tfeSP* 
#^{tm,itW2 0{ztim^i^Xl^^o :^tfcSP*<*l 
^b©2 0<t(DjgSI(±iS^2 4lcJ:y^T*^tt. dCDSiS^A^ 
g|»SP2 3i:3S^o 

[0 0 7 2] ^{*:©^^2|C:^-ro fl^bSP 2 2 (i^^bS 

2 0*b*o^¥^S (t— ^) 2 ^ tt^i^m^^*\^^o t- 

^ 2 1 it^it^2om^^^^^mnmm<i^nLfz^^^ 

*)rii^'S:mmL%it^'\±^tzisb(D\i-^X&^o t- 
^ 2 1 <t Lri±. $£*i*RSMt— -$1— h;ut- 
^ - =^ m<bg 2 O <DnSi::te y ftit ^ c t J: y 8lfifc-r 
mt^(OMi^:^\^\z^i.x. i^-tjij^mzisi^^ 

om».t^\zit. m^&t<:kti^}&t^'^%t^t:m^mz 
mi^^y5^t^mi,&tixi^fzfzisb. zti^mmLtzo 

[0 0 7 3] ^itW2 0tLX\t. ffl^lSSUS 3 1 6 
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mM»imr*iii^i^t<^ S r B i 2 t a 

ZOQ]^nm^0, O 4 c cm^^^b-r^li^lCli. ^ 

[0 0 7 4] m^be2 Oa)T3Sffljaaf*MOCVDSaa> 

SCS^(:::mi^^tL'5>A^ :$:^JTM*^jb^ 2 O icM^ttlS 
^S<tL-CSm«*&P2 5*ig{tTfcy. RfTSa);^Slc 

[0 0 7 5] ^^b^-NCDJl*4?g;"SC7)#^$fe(roiNr 

Uif— 3 2 a, 32b. 32c. 32d 
•7X:7P~-zi> hP-"'^3 O a. 30b. 30c. 
3 0 d&i;/<;U3^3 1 a . 3 1b. 3 1c, 3 1 d 

[0 0 7 6] ^/r. ^H^tlC7)U-*f— >^ 3 2 a. 
3 2 b. 3 2 c. 3 2 dlC(i:^-vUT:^*X7t;>'<3 3IZ 

[0 0 7 7] >^CDl*ffl$ll4|r^"^, 

[0 0 7 8] im*4?g;*A<^ES**L 

Tfcy. -tH-^+tCT^U-tf— /<— (l^Sa300c 
c. SUSSilr«?L(S 1 . O-'S. 0kgf/cm2<7) 
^A'UT^TX (<5JJ^I^^/^ti:^^XA r . He. Ne) ^ 

}f L±(f t>ni*{*ffl-7X3?P — =l> hP— ^ (STEC 

SS. 37;u;^^— ;u5fLao. 200/011 n) ^vE.^ts 
ii. cz-c3lfi75)<$^J^^^*^. m^bi§(DjS^«J&AP 2 9 

[00 7 9] •7x:7a — =i> hP— ^-e— ^3£fil::*iJ^ 

lc-7;^:7p— a> hP— -7 (ST ECS. :7;ux^— ;u 

[0 0 8 0] ji*4?g?«f*. mmx*s>^THF^<oib(Dm 
miz'^^^vmiii^tzitmi^ikaymm^mmw^mmLx 

Lfzt<^xm}&tmmi.fzmm\^i)<. zti\z^^xm9 

m^mmt^fzMzit. f&mifmmT'4t(om^^is<^u 
^itsm s T H F ^(DmcommxScf^'rixii^ i^tm 

mt^i6§i§aiP(ffl<fcy^{bii^-ecD^FBi<t L. ^i^m 
izm-^LtzS^i^^mmzx^i^^^rtcDx^^o 

[O O 8 1 ] /<;U:^3 1 b. 31c. 31dSKtL. 
U-tf— >^ 3 2 b. 3 2 c. 3 2 df^lC^-^U7:ff 

(S TECag:7;UA^— ;i.35aO. 2cc/min)* 



[0 0 8 2] ^-vUTA^x^m^bSco^-x^AP 

;b>^^ALfro eiS&P<R')<7)g:*:l±±(* 3 kg f /cm2 

Sfifccfc-tl 2 00 c c/m i n-efcy. ^•Xiii»2<Z) 
[0 0 8 3] %itS<D±^7.m&2^^^^^^^*JTii7. 

^*)7±^7.(DWii&^\z^i)mm^ti. ssfes^^bstt 
x^wl^^o ^nmmmm&^^mx^WLLtz^^^j 

TiiT. (1S«^#X) l*aila)**a^bgU2 2lClHb**L 

mt^ho ^^'}TX&twnm^mKutmn (30 

[0 0 8 4] ~^35«lC®J^$*tfc3a<Dl^3^i§;m. 
•?-*t-F<xa)ia«««SAP 2 9 L-CI1««JS&?L 6 

i:4,l:::tfxiiSS^i^iSLfr^. tl^bSiJa 2 izftttsSix 

^tkS58|rt5t^rt. ll«»5«l*a^bSP2 2 35l^^(D 

^(C cfc r j^gft * T H F <!: c;)^^jcDaa§;!)<ffiit tL 

-sfci^. ii*4(ft$&AP2 9 3^)^t,]l*^«$s^L6^-e(DErB1 

[0 0 8 5] ^tjcaJ8/)Nt,fttii^tL/r. ^A'UT:^*X* 

^^tDSSlc*nj»*tLfr:tl<be2 0rtSU^«lS*irfHb 
Tb^iSai ^ tvM O C V D COSIS Wl:iiiJ^-r SUtfllctSlt ^ 
*vfcK^«l&P 2 5 7!»N%,(Z>^Sa)^Sl:iA0S»*ttfcK* 
(D;1Afc«*:oT;1'&att:<!:3&y. JSJSefcg£A^-5o 
fc. :*:^'r?(i. /S^lcft^ft<b**xa)JKJS}^ffi<0»«f* 
tT^-<l:lCcfcyiffffiLfro 
[0 0 8 6] Sf^P4 2*^t,»^7K>3f (S^-tJr-T) S 
«2 0»ra(DMEE»ftlC<|:ySlS:e4 4l^(D* 
gfSlP4 2T3SCD/OU3f4 

O^gflCfco 

[0 0 8 7] m<bSIC)%g]7K**54 0 0 c c/m i n T* 
SSLfco 3kg f /cm 2(0^-^ •jT:tfX^ 4 9 

5 c c/m i nT?SgL. SJS^ 4 4 1*1$ ^-V U T^'XT* 

+5i^a/i:Lyt^. /<;u:^4 o$B3BcLfco **xtBP7ic 
felt -S^Sli 6 7 *C J: y o fco 

[0 0 8 8] ^<biP2 Of^$ 2 O 0*^0. SCEi? 4 4 ;t)^ 
^•X/<*V^ 4 6^tra>SKSi;*'X/<*V^$ 1 00*^0. 
Sl£g4 4rt$3 O O'C'-e 0 O^Clrftl^Lfco 



(11) 



2003-268552 



[0 0 8 9] 'j-tf— 3?^><7f#?^^-^'Ur:trXT?jt]Dl± 

[0090] Sr (DPM) 2^ Bi (C6H5) 3. 
Ta (OC2H5) 5. TH F^-€-iX-?H0. 04cc 
/m i n ^ 0 . O 8 c c /m i n ^ O . O 8 c c /m i 
0. 2 c c/m i n (DSSM-Cjffi Lfco 

[009 1 ] 2 0^^:^*X/\°*v^ 4 6iImja)/OU3^^gB 

[0 0 9 2] ^AWLS^:^i^^ayi3^^^7m(D^m 

[0 0 9 3] 75:fc\ SiSlrKJS3p4<!:>S:^#S$;l^&^ 
itmitittj:^). ?att:/?S(*ttSI (^^^JSj-S) ttJi^(D 

[0 0 9 4] ^fc. isj|^?gja<7)«s-r^js?s*-efi. « 

i|£(?)iio?^l^«<fc y < J^ir-S -5 dira^ t-'ji A<i5^ 

[009 5] (11*6052) msizmmmzizm^Moc 
vom^itm^TTsro ^^mxit. iis*i»ji:gpi 0 2cdm^ 

/§lr(i;^gj^S5 0SS(t. BltK&ihgUl 0 2<D)%a$ 

[0 0 9 6] ^fz. fflfl,! O 1 (0diPS2l(C< fS^I O 
7 SSltfco 



[0 0 9 7] ^omtmrnm^ tm^tLtz. 

[0 0 9 8] *i5^J^cfcL^rli. i^lht^Hfz^f&^tRO^ 

[0 0 9 9] ^fc. :^aSiJ*»:i <0 ajP 7 filJO^® 
frfclt€»K^bifei(7>f+«fi*;HSLfclS*l*. mmcDn 

mmitmrnm i oii^a)^^ i /3fg-r?te':>fco 
[0100] imt&ms) meizmt&msizm^tsAoc 

[0101] *i5ljTff*. $i*tl»ih»1 O 2|C^-/^-5 
1 ^laitTfe^o /<— 5 1 <Dfci6-^CDgiJ^a) 

T?#«o ^o^itmmmztmmtLfzo 

[0102] *^Jirj3tNT(i. ikai^*^fz±f&^t^^$; 

mmizm-^^mtiLtz^a^^^cD^s&mtmmm 2 <om 

[0 10 3] :^tfeSP*{*1<D:b*XtiiP7filI(7)^® 

mmit^mizjSit^'otzo 

[0 10 4] (ii!ge!j4) my {zij:Km&(oum^mm 

[O 1 O 5] gl7 (a) TMiP*:; Kl 0(Da®l^^7 0 
^l^f&LX&^J. P-V Kl 0(D^g$^»giJ*tt:l<DI?? 

Kl 0$?L{ciii62.t;f£ltT*. iSiD-ri)C<i:^i:<?Ll^ 

icD'v Kl osEa-r«c,t3&<T-*-5o */r. ex*^* 

[0 10 6] S7 o(±p*:/ Kl O(DS^:^fS]43i0 

[0 10 7] gl7 (b) (iP*:/ Kl 0C03fe4SSP(c;1^aj 

KffelSai:n<7)rtffi^T-ff^jS**t^^fe1*<*-:;^ilKi:3S 

[Ol0 8]3ti:fc. (a), {b) iz^Ltzmit. 
Kl 0(7)*S(Cj3nX^JSLTf-^T*&^A<. Uv\^tL 

xmmF]m<o=i(D^miK ?io:^ircD§p^tgitr**xii 

Bit Lrt»<fcl^ci:(*t>3*-e4,3Sl^o *ffc\ P*yK(D 
^Mli. J I sirM^-r^H7 X h 6- J S7 

[0 10 9] immms) maiz&^^mmme^^m 
[0 110] *c?(OMocvD^a^bsii. [^mzmm 

3^3!A-r^fci^)<7)**X#AP4^. :^*XjlKfcIS8S 

i$5a. 5 b^«l«&-r^fri^)(7)^^it. lli^?g^5a. 

5 b5#t;^-vyT:^'x^fl^bgii2 2lcill^fca^)(D:tfx 

aiP7i:. ^mr^^m&Bt. -s*<MocvDgs 
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a-y Kl Ot. ^*L. Kl OCOniac7)fv1bg2 2 

filJIZlXfi2Jit±a)gSS«a)«6 0^:&L. P*:/K10 

?L1 0 1 ^^L> ^it^2 2filJ^CfSI7b^L^|^S3b<7^-/<— 

[0 111] ^gila)^A'U7^'X3 7!)<;7£4x^:^*XiiK(c 

[0 112] MKT • mit^mmiz'nofztbia^. 
^)i^<o^i^i)m^Li\ mmmf&Bomt^it. o. oo 

5-'2 c c/m i n-etf 5C<i:*<ff^L< . O. 005 
-0. 02c/mi n-eff3C<tA<J:y$T^L<. O. 
1-0. 3 c c/m i nX'trd C:<h*<* t)fC»*Ll^o 

(iSfiiJS^t;) ^mmiz^i^-T ^^-^iz 

[O 1 1 3] ^f-. UT:^*7.{i. 1 0-2 0 0m/ 

s e ca>&mvmi^r^ztti<»^L<. 100-20 

[0 114] :^mx*it. P'v Kl oa^^l-iafcli. iSJStfc 
a>^i6 0A<ff^iSLrfey. *^o. :^SjgiJ*«: 1 <t a k 

1 Oi:(7)PBllC(i|SPBl^rBl*<S:ffi-r-Sf=A6. S<bttS8<tft 

o IS^jgJg *^t? 4^^ 'J T iJT. it z:(omi\'^mtm.m 

[0 115] c(D<*:5ic. m.m^tm\B\^^ttmn^^ 
ikm{z^i^xmitLtzmnmmt^^')Ti3:^^iZ''m 

m^^mz^^)^ici\zn\^xm.ny5mzz^^mum±^ 

^*tlCcfco-CS<bLfcIS«?g;«}b<+^»jT*'X 

[0 116] jaT. cfcypffflicmB^r^o * 

Hffi^-Cli. LT 4aS(Dll^?§iS5 a. 5b. 

5c. 5d (5a, 5b. 5cttWS^aJl!B. 5 d I* 



[0 117] ^*t-€*iS<bL. Safe^ttiitCo/clS** 
^v>^g&6 5|Zfcl^T. 3aSa>^^^S(DllJ|St:b*X 

l^i-^x^^um^UPtiS^tU^o ^-um^wims::^ 

C(7)5^^x>>ffflJ6 5(7):g$(i. 5- 
20mm;b<»^L<. 8 - 1 5 mmA^J: ^ ?f ^ LL^o C 
0®H^1^<Z)ig^. 3aS<Z)^«*K0)IS3K**XCD5*>1 

fi5i<7>^<D;BS;b<^L^/1^JS#4*'X3&<fl<b«B 2 2 iciilt, 

[o 1 1 8] ^fiij-^r*. Ki o(DJiafi!i<7)ffiaj6 6 

icJ^JCLfr. P-:; K1 oa)5FfrS6 7(DnSi:I^i:i*JS 
(Z)^fT»i5:. P'V K1 0<7)T^— /^-irlBjC-T— z^tDi^- 

;^)^t)^iA•r^^l^. P*> Ki 0(i:»t!ta5;*:{*ia)*^gI5rt 

[0 119] mmm^(r>Wi^t\tm:t^^). p 

K 1 OlZi^— y^^ig^tT:«^LTl^^^rtf). 3kg f 
/ c m 2 J: y tSlE<04^A' U Tl^JX $ffll>r t P K 1 

i-^i^^m^mmrtii^. 3 k g / c m 2 ]ik±<DE,t\x 
(Z)Br®a*/h*< ur. '>fia>:tfx-ecfcyS5aco^-vy 

T**X(De^l&7!)<Djtl«i:<f^o -^^^t:)*). 50-300m 

[0 12 0] P*:; Kl 0CDJS^«J&?L6lc«jSt- 

^fip^frfi. S9 (b) fr^-Tcfc-plc. ^•^'UT^xcX) 

m^tLXMSlQ, 67b. 67c. 67d*J^^L 
rfc<o#/^67a. 67b. 67c. 6 7 <D^^ t L 
Xit. O. 0 0 5 — 0. 1 mmA^fif^Lt^ O. 005 
mm*5S-e(i«(7>«J^ADX3&<Biitft-5o ^fc. O. O 

1-0. o 5 7^l<J:y^tf^LL^o zommtir^ztiz^ 
[0 12 1] \^ ^ o<D^n. iS:^m^<D^f&lz-Di^ 

xit. mmm 1 izt^if^m i i^^^afiE-^-cDflfeeDSfig* 

[0 12 2] mt&tkOmSOlt. 119 (a) (r^-r«i:5 
\z^ 1 *r-*,ci:lN7!»<. 0 1 Oir:^'r<i:5l::1Sa*-e*J: 
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[0 12 3] ffij£tta)5«6 o<D^m • mm^it^izm^ 
t^^r. m9 (c) iz^Ltz^m ' mm^-mtLxs> 

[0 12 4] usic^-rtfcy. 

[0 12 5] ^/r. :^tkfflJ2 2CDAP^MI^ 

(rg^cD$iWI»±g!5 1 o 2;!i<iBMLrfc-So ffiStaSitSU 
<7>:^*X£±lP 7{liJ(i^?Li 0 1 30<ff^fi£^tb. a^bSilOfciS] 

[0 12 6] C:(Z)ffi56SP6 9f*||ffiffll3lcS3lxT. iS-< 

ffi?ia5 6 9^2tt35:L-cig(t'&ig:v|g[ifj:<. ii6ir 

ll*4?#?S«Afi : S r (DPM) 2 

B i (C 6 H 5) 3 
T a (OC 2 H 5) 
T H F 

1 O 3 5 O m/ s 

[0 13 0] mtmrntLxitmsizfik^mm^mi^ 

[0 13 1] JS*4it;«^lS*4«*&?L6/)>f>««&f 

JS6 7afr(iSr (DPM) 2^ M 
6 7 biCliB i (C6H5) 3. ,^67 c(C(iT a (O 

C2H5) 5^ Mei d{z\tTHFt^^(om^l^'tti'e 

[0 13 2] %it^\zf^\f^m^^^t>^. :b*xaiP7 

[01 33] ^(Dmm^^nm (m 1 2 ( a ) 
^m\zm.^mmimi^fzm^iA t^^) t^xm^ i 

iZT^-to m 1 *^^*^A^^cfc5l::. aEiS^SOm/sia 
±<t-r^C(tfcj:y^tfe&^SIi/h$< j^iry. 100m 
ysi^ji±tt^zt\z^ij ^ifeli^g ^ ^ ir /jx $ < 

fztz. 2 0 0m/sia±<h L-C^>^tfefe^S(ifi&fP 
-r-So ttor. 1 00~200m/s)!l<ci:y»*LL^tt 

[0 13 4] (11^0^7) ;$:CqrMi. P*vK<hL-C^ffiE 

[0 13 5] ffecDjSriUJseyeiri^^iiL/ro 
[0 13 6] ^!6g!i6-eii. m<Dmmmzt$i^x . miz 

t)^. /^6 7 aOSlSgPTIi. Sr (DPM) 2*^ 3! 
6 7b Bi (C6H5) 33b<. iS67c(D 
MSSPT-liTa (OC2H5) SJ^^^-^+l-'PttflfeCDigSA^ 



7jkLfz^5iz-mtL.tzmfiit LX^<^l^o 
[0 12 7] te3iaJ6 9(cfc(t^ffi?i^S0 <b: Lrii. 
5-1 0S3b<»^Lt^o e3b<ca)teSP»g(Dli^. !S[sl3S 
^ z 3&: < 11*4 :trx $^tkgP(zfl^$&^ ^ z 1 7()<T' # 

K fc cfc ^ ^l^a(7>#« ^m^Nzir ^;zt t<X 

etLXit. 6--7S;b<cfcy»^Ul^o & 
fc. S6^C^Lfcll^fiffiI(Dii^|Cfcl^Tt^f*LL^0a) 

[0 12 8] (^mme) ^8(c^-r^M^fflLN. 

[0 12 9] 

O . O 4 c c /m i n 

O . O 8 c c /m i n 

5 0 . O 8 c c /m i n 

0 . 2 c c /m I n 



[0 13 7] LAnL. *«lJ-CMi. 4ij5Sm(D5SlC^5LM:# 

[0 13 8] (Ilteeq8) HI 2&U:iII1 3IZ||J60!|8 

[0 13 9] M^CDSAf*. mZlZTjk^^oiZ. 

^it^2 2(DT^i\ZiSl^X<D^rjt>*lXl^fzo t**CDft 

tz. mmizisif^mf&m^tf&m^Hfzm^izt^if^m 
f&m^tizitxiyi}<±cxi^tzo iruii^-^^ mm^it^ 
siiitiiyoiE«it(zHaiLTfi^b. fisa^frotcs 

mtu^xL^^xi^fzo ^\z. exvxA^%A/ir#:& 

S*t3&t^ (O. la t%Sg) 3S&*<«S*+Lfco 
[0 14 0] *^B^#lic<7)llB;b<^^a)^Ae®irBi 
mr^Zt^M^l^tzLtzo 'rtj:t>ib. ^aoic^^c*:? 
(c. ^^S:fcr::^SAP4Sl/faa3PiSia-^:feK^«*&P 

ZOOJBLXSmmmXO (-*M««»P) 2 5*^t>4^A' 

it. mmfS^^o>f^f&tom(oi&s&)t(Dmitmtbxn^ 

[0 14 1] tffc\ ^a6^A''JT:f3Xi:^m<i:^;1^L 
rfc#. -?'(DS'&**X^**XSAP4*xt,3>AL-C*ci: 

[0 14 2] (||ffieg9)Hl9. Z0{Z7jk^%itm. 

m2 MZTjk^cyomwL^mi^x. sBTK^j^fiet. 

[0 14 3] M:»t^\zttSiitSa>§knBLTfRtt;m(0^# 
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Sr[Ta(OC2H5)6]2 O. 1 ^VUjtjS (?§ 
i« : 'N^-y-^) O. 0 2ml /m i n. 
hU- t -rSO^vKfX-^X Bi (0~t-C5 

Hii) 3 o. z^ji.^'^ imm: ^^-^ly) O. 

0 2ml /m i n. 

H— Jf^ijT' Ar=200sccm (:^*X»AP4A> 

^— :^^iJ7 0 2= 1 0 s c cm (:^*X^AP4/)^ 

m2^A''JT Ar= 20sccm (^'X^AP 2 O 
0*^t)A4l^) 

02= lOsccm (**X#AP 2 O OA>t>A*t 

^) 

JS:r£:^m 02 = 200sccm (^^-tfeiiiiiiaj T 

§152 5*^bAH^) 

StBK^^S 2 1 e'^C (»SfePSaiSP TeP3b>P>A 

'!7X— /\;aS 4 7 5**C 

^FajgJS 2 9 9**C 

^FelSiill 3 0 mm 

i^^'y—^v KiaS2 O 1 °c 

SISEE* 1 T o r r 

i&mmfs 2o» 

SBT^ff^ $^3 0 0nm (ItSiiJg 1 5 0 n 
m/m in. ) 

SBTSUK S r 5. 4 a 1 9^ 

B i 16.4 €it96 

Ta 13. 1 at% 

O 6 1.4 a t % 

C 3. 5 a t % 

fro '>SOM^^:^*X^AP4;bN^^^UT:«'x<t<lrt 
[01441 SiS^^ 2 O O c c /m in. ^ . ^Wi^ 

aiSUTS*^^ Att^mllcSij^lgltfr t— -CIEStCi^S 
(2 1 e'^c) Lfztztb. a^bUfr. ^«#S<k^fe 

[0 14 5] CCDS BT»Mff^A£^. ^m#S^-e7 5 

0*0. so^j'CDsaibjia^^fTiv ±s^mmimfSLLx 

tzo CtltSi 7. 1 8IC:^Lfco 
[0 146] ^•X«AP4^fc(*IfiaSPajS(D-^S« 



2 icjj^-rc*: -5 IC. m<baJ<DT3itlcfclNX[HlB#|::^m^^ 

ALrs§fe(Da*ssi«inai-rsci:*^ j:yffli«it(Z)X 

[0 14 7] ff^fi£*tLt=K*J::fclt'S>ffi«<0^«a$tt 
*a)5%-2 0%(c®'J;'$i±'5)Z t A<-r:#^o 

[o 1 4 8] gl2 o^fflt^T. SBT3IMita::^p-lrx 
a^^Jfi^JJ^Si^-r'So /<;u:?2$Bg#. /<;u3^i^ffli: 

-r-So c<DB* m^bglcii, 

^:i|rifX h^i' ■ X hP>f^'i'A^>^;US r [Ta 

(OC2H5)63 2 O. 1 ^;U}S5« (jSJt : ^^-9- 
» O. 0 2ml /m i n . 

hU- t -T5P^*> KtfX-7X Bi (O-t-Cs 
H 1 1 ) 3 0. 2^;u 

: ^^-tf-V) O. 0 2ml /m i n. 
II— ^-^'UT Ar=200sccm (**X»AP4/»^ 

t)A4x€)) 

H— ^-^''JT 02= 1 O s c cm (*'Xa9AP4 
;{)>^>A*i^) 

3E)<35*irfcys /<;i.::^2 2ttfii*g»fflS#*g4L 
:^eiSiilS#l::«*:or. 4To r r |c$iJ®$tt^o 'l^x 

^::^-t^X h^v • X hP>^'t?A4' >^;US r [Ta 

(0C2H5) 6] 2 o. 1 (SJi : ^^-y* 

» O. 0 2ml /m I n . 

h'J- t -TSP^ix Kex^X Bi (0-t-C5 

H11) 3 o. 2^;u?§?S : 'Nit-y-v) O. O 

2 m I /m i n . 

IK— A r =2 00 seem (tfX#AP4;b> 
"bAtl-S) 

^L^ij-y 02= 1 O s c cm (**X?BAP4*^ 

t)Atv^) 

%Z^^^}T Ar— 20sccm (^*X#AP 2 O 
Ojb^h^A+t-S) 

02= lOsccm (**XSAP 2 0 03C»^t>A*l 
^) 

SICK* O2 = 200sccm (»tfclRaiSi5 T 

aj2 5A^f)A*t'5) 

StSS^^S 2 1 6°C (^tfePttbSPTSiJ^&^'bAtt 

'l7X— /nSS 4 7 5t: 

Sl£a*^-v>/<— BE:^li. 1 To r rirSIffli-r-So 
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p- K P ^ ^ A* >/<— ^-t? X— y y ai-f ^ 

Pt (200nm)/'CVDSBT (300nm)/P 
t (175nm)/Ti ( 3 O n m) / S i O 2 /S i 

Ta5ffi*lft^J$P t (175nm)/TI (30nm) 
CVDSBTKff^fig (3 0 0nm) 
SBTjgjg^^b^ftS (ffitfe!>P7'-— ;b : '!7X/\7 50 
''C. 3 Dm i n . O 2^^%) 
±S^m®^fStP t (2 0 0nm) 
T=.—)l : 6 5 0*C. O 2 * 3 O m i n 
[ 0 1 4 9 ] t^£3fe ^JtMm (Mo 2 O O s c c m) 

X-f>UXg (1x^4-1/1 6 inch Hf^. 
S$10-100cm) a^^gPfCt-— ^#^0(tT. 

[0 15 0] X^>UXl=5l^gC7);giS («JJ : 2 1 Q'^C) 
= I^SB^SSnSM» (3Sa2 00sccm) (D/*gJSih% 

L/z^b. ±IBiW-e(i. *?I3 5'C^rL}!l^. m-^'^iXXl'^t^ 

[o 1 5 2] ^ZT% ^jDHftscD^^ja^^. m.^^mtj: 
mBt^xm^i.. Mm\z-^'^m^umLx^ mmiM^m 
^mmzmmLtzo 

[0 1 5 3] Wi^iti^mmmii7.^m^^^ztit^ 
is]±*sy. im!^ts*itzmmis:;^^m^m^\^xmmt: 

[O 1 5 4] t>^t^^1^m<Dtzisb(D^^ti<m2 0\Z7r^-i't: 

[0 15 5] immm^ o) m^ 4izmmm^ o*^ 

[o 1 5 6] frieniswii*. m-<Dmmm}&<D^ti'eti 
\zis^^(^^mfiiZt\zjii)mmitL. ^commmit 

[O 1 5 7] I^I^Jt-SS a. 5b^e^i&^^^ 

13 0a. 1 3 o b ^ . m^(r>m^:^mm i 

3 0a. 1 3 O b*>t>fi«5&$*i^1tS[(7)l^^i§;"a5 a. 
5 b ^il^-r ^/^^SP 1 o 9 i: . -SA^S^a 1 O 9 (:: 
aSL. m<bSU2 2{ii:^»:^£±5PO 1 7 ^^S-f-Sei^ffi 
Kl 1 Ot. flISSiiSi 1 omztSl^x. S^SJI 0 9 



*)7i3:^tmmt<0M'^iS:^^^^i4ii-^^'^\zmm^ 

tLtr^^XilSSl 2 0t. fi^$&iiKl 1 Op^^^&n>fz 

^ib0»^m^^tt^mmts*lXl^hi^Wi»^ soi:. -ffi 
t<t^ocv ommoKit^izmm^ti. -te5S3ti<^«feS1 1 
5oa)aiP1 0 7^::}Sgi$^^yra<bS<t. a^bg$*af» 

32lt>ttr^yc. ll^j#;'a$^t;:^*x^An?»LTSl^b*iJ: 
^fzi^(D^it^2 2 t^^L. t±3P 1 O 7CD^1^{RiJir^^^L 

1 o 1 ^mir^mmmm±m^ 0 2t<mmts*txi^^o 

[0 15 8] :^mxit. /1^LrtJ5JS3!i<51^TL*l^JS 

m^mz^Hi^x^^). -BM^^^mmitr^tzisb. mm 
imm'^r^m'^\ztt-<ii^mt<jEmtu^, ^tz^ m-^ 
SP1 o9{zi$\f^m^mnm}tL<omf&^^mt^fziib<D 

a. 5 b Ofl^J&S* ®J^-r*l«cfc y -giESt^teffl 
[0 1 5 9] mtz. P^V K (g| 1 CO 1 O) $ 

mi^^iZ^Wt<tsi^tzib. P'v K*e8ILtcf»A<^$&iiK 
1 1 Oi^^ioS^-r^tt^^ Ci:}&<^^:L^o qftSfb 
^S^rsa^lcit-<fllJ&iaKl 1 0OBr®«*/h*< 

-etSf=a6$i«lzJ:yflt$&®Kl 1 Ol^^AD|»■r«)<b:L^ 

^iiti^pui^o «6oT. $ssti»ihfflji 0 2*sit-r<t 

y-)iSSSa>«Ta3<*:i:^B6ihLfcUMi'&figl1 4|c^L 
/ccfcai^eStR&ihgpi O 2Sa«trt.*:l^o 
[0 16 0] Jil±(7)||JS01Jlcj3lAT. fflTLIi-O 

i: L-C(i2mmJaJlTA<»^LLNo aSSSlt'Sii^l^liS? 
t> ic /jx * ixs t -r ^ ^ t qjfig -e -5 o 
[0 16 1] ^fc. ul±(7)g|^6^J^r^3l^r. ^-vur,^ 
mtmnm}&mxnf)<mfk (3os) coit^. 

X(Z5l)i^tt§o 9 0Sj5l±T?fc*ltf. 
tV-Sc t^oT. 3 0^-9 0*' ;^)<$^^Ll^o 

*i^«^'V>s£aA<*:#t^«^(*<*: y (--r s d it f^c*: 

It. ' ^i&izniJK^irhmmnm^'^i^mm^jitiz^ 
y*i6rfcNt(icfct>o 

[0 16 2] ^fc. ]>ji±(Dmmm\ztsi\x . z^^r^—^ 

m-t^tziiy(r>i&mt:m'f^:i t Lt^o 

[0 16 3] tibiz^ mnf»}&(o^&^mmirifztb(o 
ia(*-7X3?p-p> hp-^*isit^<t <h trc. mf&t^ 
^ 7. :7 p - a > h p - ^ cD±5S<|iIicflftm-r ^ fr a^a)fl5i^ 

> hP-5lcJl«}Sja^»A-r'5i:fieK*ttfcKa)tf ^ 

o # A<f5] - 't? X / N± fe ^ I Mi ffe(D ^ X/ \ ,h (dPbI -e^ 

C-So ^U'!7A<i:^^SimS(CTX3?P-=i> hP-^ 
(cH^igSS ^ » A-r ^ ;i t J: y ±12Kif <D 1* t> o * 



(16) 



2003-268552 



[0 16 4] mnm}&^<^is^'j^M.i±^msjSLif^?ktii 

T 7. :7 P — n > h P — ^ — fc ci: Z/m«<OiBff (7) ^JS * - 

mm-f^o 2°c± i"'C3&<M^Li^o 

[0 1 6 5] ^fz. 0 2 2.2 aiC^^-Tcfcd^fi^UaV 

3S(D;fe(7)S^$S{*AP3 2 0i:ttSI*H/c±;7S^3 0 1 

l5IBRFfS0S»JStt:a)f»J«f*fflP3 2 1 tmmtstifz 
T^Lm3 0 2ts IirIH±3iS^1 ,hT;JS^2i:CDFB^^5:L^ 

<l:*,2e<7>f»gSK3 O 3 a. 303b^^WL. BIS 

r fiifi^^HiiK 303a. 303b m(Dm^±^im i 
[0 16 6] ^tz. mt^^m^mv^mm^mit. 

^K<t^6<IICfi^gS$;fx/rf^^j«lffi3 0 4^:tL. ^flft^ 

^te 3 0 4 omu^mif^^m^mmmz ^ y esj^-isja 

[0167] $ ^ (C. BtJlE^^glffi 304 <D|rrfB¥® rt. 
[0 16 8] zixizcty. SftiilftSiSKcDKSm^^f^fe 

f&ts*i^o :i(Dtzisb. mmmmzm^r ^m^(D}^mm 
m^Mzw-mmz^^i^mm^tmmztm^tifzm^ 



3-4Kg/cm2|riini±L. 3? P Z3 > h P ^ 

^iiiiufcs^ ^miz^i)m}&<DE.:ht<'\-oK&y 

cm 2 (^--i^E) l-iST-r^frdf). •S«LTl^fcA^E 

1 : itJI 'Ni^-tl-V (2 5^C) ^')'^J^mmS.2. 6 

Oe-4 ^ ;U (^J'lE 1 O 1 . 3 k Pa) 

2:m^ ^^+^>(25°C) 7;H3>Jt«S25. 

2e-4 ^;U(^i±10 1. 3 k Pa) 

7;u=r>?g«j62 5. 2e-4 ^:^-y-> 1 

( 1 3 o c c) fc. 7;u=r>;{)<6 5 c 

^mm^^c Mmm{ti3::^^±t\\zticm^^t)^i^s z<d2 

*+i^o ::(Z)->;^tA*0 2 4ic^Lfco 

S2 5. 2 6ir^Lf-o ^S^EI2 7fcctt;a2lr^i6 

fzo ^/^Pffia^bS$-El2 eic^-To JDE^rxic^gr:; 

1 5 6 O c m<D P F A^a. — 

'5)Ci:A<5^'^o L/)NL. 4 O O T o r r iUTlC3^^<b:. 

[0 16 9] ^IDl±:«'XlrT;UP*>*ffil>/rli^. 
aJ<D5 0%Ja±A<^*L/cfl?&lr(5a6ib*L^o 
[0 17 0] T;U:f>I*. *•XSJatt<D:fc#t^P F 

zL-y^mmLx^. ^^t^f^^v^ui^mt^^^tzo 

^2lr:^-r<fc-5lC. ^^-9-><7)^miEli. 2 0**C^rfcl^ 
T. 1 2 OT o r rSS-efcS/j^P). ^^+^>»jS<Z)E 
1 2 0To r ria±lrM»LT. 

[0 17 1] ?giy^(Di^tt^a3ir^K-ro 

[0 17 2] 
[%2] 
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[0 17 4] immm i 2) Mj±m^bsf(zfc(t-&tij&jqi 
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